




A planet with radius r = 6400km lies at a distance R = 150,000,000km 
from a yellow star with temperature T = 5700K and radius 
RS = 695,000km. Estimate the surface temperature of the planet.

The planet has albedo (fraction of incident light reflected) A = 0.37 
and emissivity e close to 1. 





A light bulb producing 100W of 
radiation is placed at the center of 
a sphere of perfectly absorbing 
material, with radius R. A hole is 
cut into the sphere, removing an 
area A of material. What is the rate 
of energy flow through the hole? 

A) 100W
B) 100W×A
C) 100W ×A/R2

D) 100W ×A/(π R2)
E) 100W ×A/(4 π R2)

Assume the light from the bulb 
spreads out uniformly in all 
directions.
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The power from the sun is:

What is the power HIn of solar radiation absorbed by the Earth? 
Answer in terms of HSun, the albedo a (fraction of sunlight reflected) 
and the parameters r and R shown below. 

Hint: think about the first clicker question.

EXTRA: If HSun = 3.86 ×1026W and R = 1.5 ×1011m, how much solar 
energy per second goes through an area of 1m2 at the distance R?

Click A when you are done (and do the extra part below).
Click B if you are stuck.



What is the power HIn of solar radiation absorbed by the Earth? 
Answer in terms of HSun, the albedo a (fraction of sunlight reflected) 
and the parameters r and R shown below. 

A) HSun · πr2
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The heat current into the earth due to sunlight is

Calculate the equilibrium surface temperature T in terms of a, ISC, r, 
σ, and the emissivity e. 
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